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Significance of Corticosteroids and Their Relationship with Other
Parameters in Patients with Sepsis

Keu Sung Lee, M.D., Seung Hee Baik, M.D., Hyoung No Lee, M.D., Joo Hun Park, M.D., Yoon Jung Oh, M.D.,
Seung Soo Sheen, M.D., Young Hwa Choi, M.D., Kwang Joo Park, M.D., Sung Chul Hwang, M.D.

Department of Pulmonary and Critical care Medicine, Ajou University, School of Medicine, Suwon, Korea

Background: Corticosteroids are known to be significant prognostic parameters in sepsis. Recently, an absolute and
relative insufficiency of the corticosteroids system has often been reported to often develop particularly in severe sepsis.
Degree of such an adrenal insufficiency not only has prognostic implications but also can be used to guide corticosteroids
replacement therapy. The 24-hour urinary cortisol levels as well as serum cortisol concentrations were measured to
assess the clinical significance and their relationship with the other parameters of sepsis, and also evaluated the clinical
implications of the relative adrenal insufficiency.

Methods: 26 consecutive patients with sepsis were enrolled. The basal random serum cortisol, ACTH, ADH, lactate
levels and 24-hour urinary free cortisol amount were measured. The rapid ACTH (250 pg) stimulation test was also
performed.

Results: Basal serum cortisol levels were higher in the non-survivors than in the survivors. The 24-hour urinary free
cortisol levels were higher in the patients with severe sepsis than in those without. The serum cortisol levels strongly
correlated with the serum ADH and lactate levels. The 24-hour urinary free cortisol levels strongly correlated with the
serum cortisol and lactate levels. The fractional changes in the cortisol levels after the rapid ACTH stimulation tests
correlated with the serum cortisol, ADH, and lactate levels.

Conclusion: Both the serum cortisol and 24-hour urinary cortisol were found to be significant prognostic factors in
sepsis, and showed a strong correlation with the other parameters. The relative adrenal insufficiency might also be an
important clinical parameter. (Tuberc Respir Dis 2006; 61: 356-365)

Keywords: Sepsis, Corticosteroids, Cortisol, Relative adrenal insufficiency, Prognosis, Severity
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Table 1. Basal levels of various parameters in
patients with sepsis

Interquartile

Parameters Median

Range
Cortisol (ug/dL) 21.4 17.6 - 34.7
ACTH (pg/mL) 48.0 29.8-79.8
ADH (pg/mL) 7.5 2.3-135
24hr Urm(i;\;dI;rj)e Cortisol 409.7 1998 - 833.0
Lactate (mM/L) 25 1.2-438

2) AR

g AEF s 24M7 & FE] ZHE SAS
solid-phase radioimmunoassay (Diagnostic Products
Corp, Los Angeles, CA, USA)E o]-&3}o] SA 3}
t}. ADH %=+ double antibody radioimmunoassay
(Bithlmann ~ Laboratories ~ AG,  Schénenbuch,
Switzerland) & ©]-&-3sto] S48t oH, ACTHY| &
%% immunoradiometric assay (IRMA, Cis-Bio
International, Gif sur Yvette, France)& ©|-&3}o] =

Aasrk

3) Rapid ACTH Stimulation Test Protocol
714 dHs AAFH T 250ug? tetracosactrin

=12

Table 2 . Comparison of parameters between survivors and non-survivors

Parameters Survivors (n=19) Non-survivor (n=7) p-value
Age (yr) 66(44-76) 65(55-85) NS*
Cortisol (ng/dL) 20.2(11.7 - 24.0) 47.2(33.5 - 79.7) 0.01
ACTH (pg/mL) 46.0(28.0 - 65.0) 107.0(33.5 - 899.5) NS
ADH (pg/mL) 7.4(2.1-11.6) 8.8(6.7 - 36.5) NS
24hr g]rff'zry 5;?§a5§)rti80| 378.3(189.0 - 741.0) 2875(n=1) NS
Lactate (mM/L) 1.9(1.1-2.9) 5.4(4.4-7.0) 0.01
APACHE I 17.0(10.0 - 21.0) 29.5(26.5 - 34.5) 0.01

Values are expressed as median (interquartile range)
*NS ; statistically not significant
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Figure 1. Comparison of serum cortisol (A) and lactate (B) levels between survivors and non-survivors in patients

with sepsis.

358



Tuberculosis and Respiratory Diseases Vol. 61. No.4, Oct. 2006

100

80 p<0.01
—
3 |
2 60
o
=2
3 w0
i=
o
§ L
-
0
survivors Non-survivors

Figure 2. Comparison of serum cortisol levels
between survivors and non-survivors in patients with
severe sepsis.
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Figure 3. Comparison of serum cortisol (A) and lactate (B) levels between patients with mild and severe sepsis.

359



KS Lee et al: Significance of corticosteroids in sepsis

5000

4000 p<0.05

3000
2000

1000

_'_

0 <+ .

Mild Severe

24hr U-free Cortisol (ug/day)

Figure 4. Comparison of 24 hour urinary free cortisol
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Figure 5. Correlation of serum cortisol and 24 hour urinary free cortisol levels with other parameters in sepsis.
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Table 3. Comparison of parameters between patients with severe sepsis and mild sepsis

Parameters Mild sepsis(n=7) Severe sepsis (n=19) p-value
Age(yr) 66(44 - 76) 66(65 - 77) NS
Cortisol (ng/dL) 17.5(11.4 - 30.8) 22.2(18.0 - 43.8) NS
ACTH(pg/mL) 39.0(22.0 - 70.0) 50.0(32.5 - 95.5) NS
ADH(pg/mL) 7.02.1-7.5) 8.8(6.0 - 17.8) <0.05
24hr Urinary Free Cortisol (ng/day) 232.0(174.6 - 328.0) 741.0(441.0 - 954.8) <0.05
Lactate(mM/L) 1.1(0.8 - 1.8) 3.5(1.9-5.4) €0.01
APACHE || 8(4 - 14) 23.0(17.8 - 30.5) <0.01
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